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Abstract This paper investigates collaboration in teaching and learning and draws out
implications for the promotion of collaboration within online environments. It is
divided into four sections. First the case for collaboration, including specifically
cooperative approaches, is explored. This case revolves around the impact of collabo-
ration on the quality of learning and on learning outcomes. Collaboration is seen as
constrained by context but, if structured and rewarded, it will bring important motiva-
tional and cognitive benefits. Next, the case for online collaboration is examined. This
is based on longstanding arguments about the benefits of working together albeit in an
environment which offers greater reach; a mix of media; and archives of interaction.
The third section of the paper compares perspectives on online collaboration with a
longer tradition of research into collaboration in general; it critiques the idea that online
mediation offers a paradigm change in teaching and learning. The fourth section of the
paper considers future directions for promoting online collaboration.
Keywords Cooperation . Collaboration . Knowledge . Teaching and learning
1 Introduction
Forms of online collaboration (hereafter OC) in education have been consistently
advocated in contributions ranging from Hiltz and Turoff (1978); Mason and Kaye
(1989); Garrison (1993); Harasim (1996; 2000); McConnell (2000); Scardamalia and
Bereiter (2006) through to more recent work in respect to MOOCs such as Siemens
(2005), Conole (2013) and, more generally, Beetham and Sharpe (2013). Collaboration
(and for brevity here collaboration covers specifically cooperative approaches too) is
not, however, new; there is a tradition of thinking about collaboration and the benefits it
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brings. Indeed those promoting OC routinely draw on this tradition by referencing, say,
Dewey (e.g. Garrison 2007); Habermas (e.g. Boyd 1996; Cecez-Kecmanovic and
Webb (2000); Johnson and Johnson (e.g. McConnell 2000); and McMillan and
Chavis’s (1986) work on community (Rovai and Jordan 2004). Nonetheless, there
have been few attempts to explicitly compare OC with the ‘traditional’ or longer view
of collaboration. This is a significant gap as many of the opportunities and challenges
which OC throws up might turn out to be recurring ones rather than unique to online
environments. Thus this paper is concerned, firstly, with the ‘long’ view of collabora-
tion. In other words how and why have forms of collaboration been promoted over the
last hundred or so years?; What benefits / difficulties has collaboration been seen as
offering?; How has collaborative learning been evaluated?. The paper, secondly, goes
on to look at collaboration in specifically online environments before considering,
thirdly, to what extent OC should be seen as marking a paradigm shift in teaching and
learning. Finally, the paper draws out tensions in the case for collaboration and suggests
a recalibration of the way that OC is promoted.
2 The long view: What is collaboration and cooperation? How and why
has it been promoted?
Collaboration and cooperation have often been used loosely but many see a distinction
between collaboration as a process leading to jointly constructed artefacts or achieve-
ments and cooperation a process leading to an assembled product. As put by
Dillenbourg (1999: 8)
In cooperation, partners split the work, solve sub-tasks individually and then
assemble the partial results into the final output. In collaboration, partners do the
work ‘together.’
However the terms collaboration and cooperation are not used consistently and
Johnson and Johnson (1988, 1989), whose work has been hugely influential in this
field, offered a strong form of cooperation in which individuals seek outcomes that are
both beneficial to themselves and beneficial for all other group members. Johnson and
Johnson contrast cooperative learning with competitive learning and with individual-
istic learning in which students work by themselves.
2.1 Benefits of collaboration
Perhaps the most influential marshalling of evidence in favour of specifically cooper-
ative approaches to learning was undertaken by Johnson and Johnson who repeatedly
claimed that systematic review showed that a cooperative approach led to statistically
significant improved learning outcomes (e.g. Johnson and Johnson 1989; Johnson et al.
1998). The explanation for these gains was that there were cognitive processes involved
in collaboration, for example explaining to others, challenging other views and
reaching consensus, that helped learners learn. Tran (2013), drawing on Johnson and
Johnson as well as Slavin (1983), saw cooperation as underpinned by theories of
‘positive interdependence’; social interdependence theory (i.e. learners had to care
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about the group and come to derive self identity from being a members of a group); and
social theories of cognitive development, drawing at times on Piaget but more partic-
ularly the work of Vygotsky.
However there is more to collaboration than impact on learning gains. In particular
there are contexts in which cooperative or collaborative learning may be particularly
valuable notwithstanding any general stance. For example, forms of collaboration
might assist professional preparation. This was something seen in Abercrombie’s
(1960) influential work in medical education and in later cases of inter-professional
cooperation (for example, Tsakitzidis et al. 2015 and Olapade-Olaopa et al. (2014), in
respect to international partnerships). Other fields in which collaboration has an
obvious appeal have often involved literacy (e.g. Bruffee 1999) and language learning
(see Stahl et al. 2006; Warschauer 1997) indicating an obvious association between
collaboration and the development of language fluency. There is too a more general
case that collaboration develops important, but not easily defined, learning outcomes
such as employability and transferable skills needed for the knowledge society as, for
example, in Bindé (2005) and Mezirow (1997), in the context of adult education.
A further part of Johnson and Johnson’s original argument was that working
together could lead to the development of social skills such as turn taking and active
listening and Slavin (1990) felt too that there were affective and motivational gains
associated with cooperation as well as cognitive ones. On a broader canvas the
experience of collaboration is often seen as ‘empowering’ in the sense of developing
a belief in one’s ability to make decisions and influence institutions. Empowerment, as
Juceviciene and Vizgirdaite (2012) argue, requires a different role for teachers, one in
which they are exercising power with students rather than a power over learners.
Empowerment has been particularly associated with self-help groups (e.g. Israel et al.
1994 in the context of community health) but also with political activism as seen, for
example, in ‘settlement movements’ (as pioneered by Addams, [1910] 1990 in USA)
and in ‘Freirian’ emancipatory pedagogy (Freire 1974). Collaboration might, in addi-
tion, help generate empathy across divided groups and communities, an approach
strongly associated with Lewin’s experiments in addressing anti-Semitism in USA
(Lewin, [1951] 1997). This was taken up in the ‘contact hypothesis’ of Allport
([1954] 1979) and revisited in cases such as Mollov and Lavie’s (2001) study of
cooperation across divided Israeli and Palestinian communities and Austin et al.’s
(2015) efforts to normalise cooperation in divided school communities in Northern
Ireland.
Finally, collaboration is often seen as a more natural approach to learning, with
Johnson et al. (1998) noting how cooperation, rather than rugged individualism, was
core to American rural life as well as to contemporary achievement in sporting and
academic teams. Smith (1988), in work on reading but with wider appeal, argued that
education had ‘backed the wrong horse’ in offering a view of learning based on
psychology, or a form of psychology that was prominent at that time, as this was
focused on individual achievement and on the endless, and, unproductive, measure-
ment of such achievement. Smith argued it was more natural to learn together – the idea
of a learning club – albeit collaboration needed to be carefully developed and attuned to
cultural context. Smith’s argument was later echoed in Lave and Wenger’s more widely
cited work on situated learning and apprenticeship in a Community of Practice. This
proposed a ‘cultural anthropological’ view of learning (e.g. Lave 1991; Wenger 1998;
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Lave and Wenger 1991) describing the process of enculturation which enabled, for
example, midwives and tailors to become full participants in a community of practice.
2.2 Collaboration and knowledge building
Cooperative and collaborative learning raises fundamental questions regarding episte-
mological / ontological dimensions of knowledge - the two being very difficult to
separate (Crotty 1998). In the context of language teaching, but often cited for its more
general significance, Oxford (1997) saw cooperative learning as concerned with
particular classroom techniques that fostered learner interdependence but collaborative
learning as having a full ‘social constructivist’ basis. Collaborative learning unsettles
objectivist assumptions about knowledge (see Bruffee 1999) and it is not surprising that
growing interest in collaboration, particularly from the 1960s onwards, ran alongside a
challenge to positivist assumptions about natural science (Kuhn ([1962] 2012), and
greater scepticism about the value of ‘propositional knowledge’ (e.g. Schön 1983, in
respect to professional practice and Glaser and Strauss 1967, in respect to social
theory).
There is too a more normative dimension to collaboration and this was captured
most influentially in Dewey. For Dewey it is through language that we create social
lives, learning is in itself necessarily communicative:
To be a recipient of a communication is to have an enlarged and changed
experience. One shares in what another has thought and felt and in so far,
meagerly or amply, has his own attitude modified. Nor is the one who commu-
nicates left unaffected. Try the experiment of communicating, with fullness and
accuracy, some experience to another, especially if it be somewhat complicated,
and you will find your own attitude toward your experience changing; otherwise
you resort to expletives and ejaculations. The experience has to be formulated in
order to be communicated. To formulate requires getting outside of it, seeing it as
another would see it, considering what points of contact it has with the life of
another so that it may be got into such form that he can appreciate its meaning.
(Dewey 1916 [1947]: 12)
Here Dewey is advocating what he called democratic education not just for its
efficacy but for the personal growth that comes from engaging with others and
articulating one’s own view point. For Dewey learning was a process of coming to
share an inter-subjective world (Dewey 1910); to be intelligent was to be socially
intelligent and this meant learning one’s own position in relation to others:
But suppose that each becomes aware of what the other is doing, and becomes
interested in the other’s action and thereby interested in what he is doing himself
as connected with the action of the other. The behaviour of each would be
intelligent; and social intelligent and guided. (Dewey [1916] 1947: 37)
Dewey’s work continues to be important as it introduces a wider argument: only
through collaboration do we develop intersubjective knowing, democratic habits and
public spiritedness. His influence has been long lasting in education as seen, for
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example, in Thelen’s (1960) influential work into group based inquiry and collaborative
action research (e.g. Elliott 2007).
2.2.1 Strategies and challenges for collaboration
Collaborative learning may be introduced on an ad hoc basis, for example, episodes of
peer discussion in seminars and lecture rooms, but discussion of collaboration has often
been dominated by questions of learning design. These questions have often covered
the role of assessment and, in particular, that of peer assessment (e.g. Johnson and
Johnson 1989) but also the design of learning tasks as in problem based learning (PBL)
(Hmelo-Silver 2004); reciprocal teaching (e.g. Brown and Campion 1995) and inquiry
based learning (e.g. Windschitl 2003). In different ways these approaches provide
learners with problems to work at together - often open ended ones that invite a range
of possible solutions. They often involve a change or alteration of teacher and student
roles too. Typically tutors will help facilitate group work, for example introducing
students to problem solving strategies and encouraging them to reflect on not just what
they have learnt but how they have learnt it. Students are expected to take more
responsibility for their own learning.
Collaboration is not straightforward and Juceviciene and Vizgirdaite (2012) saw four
key challenges: context; content; educator; learner. These challenges are covered
extensively in the literature. For example Johnson and Johnson were in no doubt that
cooperative approaches to learning were natural but not natural to many educational
systems due, in good part, to the persistence of individual assessment and institutional
inertia. Collaboration did not always come easily to learners. For example, Dewey
([1938] 1963) noted that learners came with past habits that might inhibit working
together and Slavin (1983) argued that if learners were responsible for their learning
then social and interpersonal skills needed to be taught, not assumed. Teachers needed
to think carefully about changes to learner rewards and teaching structures but might be
resistant to making such changes.
There are further concerns as to whether a reasonable degree of symmetry can be
expected in respect to roles, status and knowledge in group work as opposed to one
person doing all the work for the group or individuals within a group finding that their
contributions are ignored. Symmetry, as Dillenbourg (1999) pointed out is not the same
as homogeneity and groups may well benefit if members have different viewpoints
based on their personal experiences and knowledge. Indeed collaborative learning is
predicated on, first, that such differences exist and, second, that their very existence sets
up a productive learning context.
Collaboration rests on a level of optimism over the ease with which learners are able
to work together but it is, to a certain extent ‘invitational’ rather than something that can
be ‘delivered’. This imposes constraint though it is also worth noting that if collabo-
ration cannot be guaranteed in a context in which it is promoted, it cannot be excluded
in a context in which it is not. For example, some individuals in almost any circum-
stances have particularly strong dispositions to work together and these dispositions are
embedded in some cultures, as argued by Bruffee (1999: 19). Intense collaboration may
take place in unlikely settings. For example, Mandela (2008), when imprisoned on
Robben Island, described the experience of the correspondence course, a much
criticised transmission model of teaching, as intensely felt at both a personal and
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shared level. Donge (1999) too showed distance learning may provoke patterns of
collaboration outside of formal learning, in this case among farmers in Tanzania, and
recently Adams and Yin (2015) unexpectedly found collaborating face to face child –
parent pairs of learners while researching Moocs.
3 The why and how of online collaboration
There has been a close connection between educational use of technology and collab-
orative learning and this is signalled in conceptual labels or movements such as
computer-supported cooperative work; computer-supported collaborative learning
and strongly implied in terms such as networked learning (Fowell and Levy 1995)
and connectivism (e.g. Siemens 2005) and perspectives on learning within Moocs (e.g.
Conole 2013). Crook (2011) argued that this association was generated at a time when a
shortage of computers required students in the classroom to work together. This is
intriguing but probably more significant were the changing attitudes to learning and to
knowledge (its generation and ontological status) in the 1960’s and beyond. What is
striking is that technology, once perceived as oppressive and affirming hierarchies of
power (e.g. Marcuse, [1964] 2013) became in time reconstructed as an asset for counter
cultural thinking and a support for creativity and collaboration (e.g. Matei 2005). This
led many educational reformers to associate the introduction of technology with
pedagogical change and to paradigm shifts in teaching and learning (e.g. Harasim
2000; Hodgson et al. 1987; Mason and Kaye 1989; Siemens 2005; Webb 2014 and so
on). As Gunawardena et al. (2009: 5) put it, technology challenges existing learning
theories ‘primarily because the theories were developed when wide-ranging online
communication between people of different races, locations, and viewpoints was not
possible.’ Technology mediation provides opportunities for expanding the reach of
collaboration, mixing media and access to past archives of interactions. Using technol-
ogy, learners are seen as increasingly able to articulate ideas, receive feedback, tackle
joint problems, and reflect on opinions and perspectives of others (particularly of peers)
in ways that were not possible before the Internet, certainly in the context of distance
learning.
3.1 Benefits of online collaboration
There is a widely expressed view that the learning gains evidenced by Johnson and
Johnson, Slavin and others can be realised in an online context (e.g. Cecez-
Kecmanovic and Webb 2000; Harasim 2000; Hrastinski 2009; McConnell 2000).
Researchers have, further, provided experimental studies of their own (e.g. Roy et al.
2014), or more often constructed experimental and control groups in naturally
occurring situations, to show that there are positive gains to be had in promoting
OC (e.g. Hiltz et al. 2000 and the earlier, more qualified review of Lehtinen et al.
1999). There has too been a raft of broader investigation comparing online with f2f
learning, with, for example, Cavanaugh et al. (2004) suggesting that the medium of
‘virtual schooling’ can be as effective as f2f schooling, and Means et al. (2009)
showing gains through online as opposed to f2f teaching and learning – though
greater gains in blended contexts.
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The case for OC goes wider than learning gains and, as recent contributions to
Hmelo-Silver et al. (2013) show, it is underpinned by both quantitative and qualitative
research into the nature of learners’ behaviour and interaction. Of course investigations
of learner interaction is not new (see for example Mercer 1995 on pupil talk), but the
automatic archiving of messages has made it much easier to chart the frequency and
source of interactions as well as to carry out different forms of content analysis (see De
Wever et al. 2006 for examples). Learning analytics, drawing in part on earlier social
network analysis (e.g. Aviv et al. 2004), has helped to further evidence the networked
nature of learning in particular by throwing light on less expected interactions away
from the main site of learning – see for example Fournier et al. (2011) exploration of
Twitter connections between learners and, more generally, Agudo-Peregrina et al.
(2014).
As in the long view of collaboration outlined in the first part of this paper, OC is seen
as developing important but not easily defined learning outcomes such as employabil-
ity; transferable and ‘twenty first century’ skills (Facer 2011; Harasim 1996; Keane
et al. 2014; Scardamalia and Bereiter 2006; Webb 2014); and fit with Castell’s vision of
a knowledge society. Again as with the earlier literature, there is a tendency to see OC
as natural though this time because younger learners are disposed to be communicative
with digital media based on their extensive experience of technology in informal
learning contexts. Finally there are particular contexts that invite OC - as in Collings
and Pearce’s (2002) reporting of usability trials of web sites and Kavitha and Ahmed’s
(2015) study of paired programming, both in the context of developing IT knowledge
and skills.
3.1.1 Learning and knowledge building online
OC, as with the long view of collaboration, is underpinned by social learning theory.
Sfard (1998), in the context of the mathematics classroom, supplied two metaphors for
learning. The first of these was learning by acquisition, in which the process of
acquiring knowledge was an individual achievement. The second was the participation
metaphor or learning through participation in a group. Here knowledge (a noun) is
replaced with knowing (a gerund) to indicate action and to draw attention to the
‘situatedness, contextuality, cultural embeddedness’ in which learning takes place. It
is this second metaphor which many supporters of OC have alighted upon and, as put
by Hrastinski (2009), ‘online participation drives online learning’. In other words
participation is not an aid to learning or a scaffold for learning but it is learning in its
own right: ‘Participation and learning are argued to be inseparable and jointly consti-
tuting.’ (Hrastinski 2009: 81).
Collaboration is crucial to learning because it is through effort of explaining and
defending positions, exploring differences and reaching agreement, that new knowl-
edge is created. For some, technology not only supports participation but provides
participants with past archives which enable and represent knowledge sharing. Bonamy
and Haugluslaine-Charlier (1995), for example, proposed a kind of just in time learning
software enabling collaboration tools and access to ‘databases’ of public and private
knowledge. Here the integration of the content of exchanges into a knowledge base
enabled ‘reification’ of new knowledge (Bonamy and Haugluslaine-Charlier 1995:
197). In a similar vein, Murphy (2004) proposed that technology could support the
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production of shared artefacts – again suggesting that knowledge creation online can
result in tangible assets. Derry et al. (2006) reported on a suite of tools that offered to
‘emesh’ problem-based learning in reflective study of text and video and Scardamalia
and Bereiter (2006: 104) designed software to ‘capture the flow of information in the
classroom, so that questions, ideas, criticisms, suggestions, and the like were contrib-
uted to a public space equally accessible to all, instead of it all passing through the
teacher or (as in e-mail) passing as messages between individual students’. This again
enabled tangible expression of new knowledge - in this case through a joint hypertext.
For some, Dewey has remained an important reference point. Drenoyianni (2006)
suggested one implication from Dewey was that teachers should promote participatory
approaches to teaching and learning and seek to promote the growth of the classroom
community to which learners belong. This was not an argument in itself for technology
but Drenoyianni saw a value in using communication technology to broaden the
audience and means of expression, so providing more opportunity for interaction and
meaning making. Here, technology can assist but the ontological and ethical arguments
came first. Similarly, Higgins (2001), from a Deweyian perspective, argued that ICT
tools could assist learners in taking a more active approach to meaning making though
such use was not ingrained in the software or easily enacted by teachers. While for
Nordkvelle and Olson (2005) the continuing value of Dewey’s contribution was to
show that the use of technology was a political matter so that ethical rather than
instrumental choices needed to be made in considering its adoption.
However there is not a unified view of the nature of knowledge or the process of
knowledge building within the literature. For example, widely cited work by Salmon
(e.g. Salmon et al. 2010; Salmon 2013) offered a loose idea of collaboration. In this
five-stage model participants start with an initial orientation to working online and
establishing an online identity. Only as participation and confidence increase may
learners look for deeper exchange and seek help in achieving their own learning goals,
transferring and applying their online activity to learning. This is collaborative
knowledge building of a kind, but looks more a model of individual learning in a
collaborative context rather than a joint construction of artefacts and databases.
3.1.2 Strategies and challenges for online collaboration
OC researchers have been aware of the need for structuring participation. Salmon,
above, stressed a staged immersion into collaboration but others have built in collab-
orative design from the start. For example, Derry et al. (2006) argued for an PBL
approach; Garrison et al. (2010) suggested that designers set up a community of
inquiry; and McConnell (2000) made peer assessment central to design.
OC has been facilitated by wider access to online technology which has meant that
many, but by no means all, have continuous Internet access and social networking is
now commonplace. However those promoting OC in education routinely note the
challenge of adoption (e.g. Gan et al. 2015) including in distance education where
the argument for networking learners has probably been more compelling (e.g. Crook
2011). Constraints on adoption match those reported by Juceviciene and Vizgirdaite
(2012) earlier: contextual issues include individual, rather than group assessment;
weaknesses in policy and leadership of change; limited support for teachers or instruc-
tors (e.g. Blin and Munro 2008; Selwyn 1999; Timmis 2014). Many of these issues
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resonate with a wider literature on the constraints of using technology and the nature of
its promotion in education (e.g. Selwyn 2014).
4 A comparison between the longer view of collaboration and its
promotion online
An explicit comparison between perspectives on OC and the traditional or ‘long’
view of collaboration shows much in common in respect to theoretical underpin-
ning; environmental opportunities and constraints; approaches; benefits: and
methods of evaluation (see columns two and three in Table 1). In particular from
both perspectives collaboration is often seen as providing a mix of benefits
including increased levels of cognitive achievement along with motivational
/affective gains and development of generic skills. Further, all attempts to promote
collaboration have taken place in contexts which provide both opportunities and
constraints. All collaboration is seen both as natural (though for differing reasons)
but requiring attention to rewards and structure. Nearly all those writing about the
underpinning of collaboration argue for, or tacitly accept, anti-objectivist perspec-
tives of knowledge and offer social views of learning in which the role of the
teacher is rethought. As Table 1 summarises technology may expand reach, as
well as provide particular opportunities in respect to use of media and archiving,
but OC is not in essence new even if its mediation is. The argument that OC
presents a paradigm shift in learning, still less that it requires a new theory of
learning is largely unconvincing (see Clarà and Barberà 2013).
One reason that technology does not in itself disrupt teaching and learning is that, as
Nardi and O’Day (1999) argue, it is always used in a social cultural context and adapts
to existing habits and orientations to teaching and learning. Technology of course has
consequences, but it cannot be assumed that technology is being used in the way its
designers intended or that the affordances inviting collaboration, which so impressed
earlier writers on educational technology, are noticed by students. For example, many
of the pioneers of Virtual Learning Environment (VLE) design had a learner centred,
and at times explicitly ‘constructivist’, view of teaching which they were keen to
promote (e.g. Dougiamas 1998). VLEs were intended in many cases to support
curriculum change, in particular providing a tool for addressing learner isolation and
lack of interactivity. In practice, however, their use has tended to prioritise access to
information over collaboration (see, for example, Blin and Munro 2008) and in spite of
their supposed benefits technologies may end up offering ‘more of the same’ (Selwyn
2014: 45).
5 Where next for online collaboration?: Criticism and recalibration of an
argument
A future agenda for OC needs to address the criticisms made of both collaboration in
general and OC in particular. This is not straightforward as those who criticise
collaboration approach it from different directions. For example ‘traditionalists’ find
Dewey’s view of collaboration excessively child centred (see Petrovic 1998) and ‘neo
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conservatives’, such as Hirsch (2010), argue that education should focus on covering a
common core curriculum. In contrast, and from another direction, Dewey is seen as
sociologically naïve (Wilkinson 2012) and for some his implications for teaching and
learning are too cautious. Another line of criticism is to accept the grounds for
Table 1 Comparison of perspectives on online collaboration with the longer view of collaboration
Aspect Collaboration: the long view Online collaboration
Theoretical underpinning Knowledge as socially constructed,
(e.g. Oxford 1997); learning as
participation (e.g. Lave and
Wenger (1991); intersubjective
knowledge building (e.g. Dewey
and Habermas); social construc-
tivism and mutual interdepen-
dence (e.g.Tran 2013); contact
hypothesis (e.g. Austin et al.
2015).
Knowledge building (e.g.
Scardamalia and Bereiter 2006);
knowing through consensus (e.g.
Bonamy and Haugluslaine-
Charlier 1995; Boyd 1996); ideal
speech conditions (e.g. Cecez-
Kecmanovic and Webb 2000);
learning as participation (e.g.
Hrastinski 2009).
Environmental opportunities
and constraints
Asymmetry offers opportunity for
exchange but can be
dysfunctional (e.g. Dillenbourg
1999); culture, context teachers
and learners offer both
encouragement and constraints
(e.g. Juceviciene and Vizgirdaite
2012); some contexts particularly
suitable (e.g. Abercrombie 1960;
Bruffee 1999).
ICT offers opportunities to expand
reach (e.g. Siemens 2005), mix of
media (e.g. Derry et al. 2006) and
access to archives (e.g.
McConnell 2000). Natural
approach for many younger
learners.
Uptake of ICT constrained by
environment or ‘activity system’
(e.g. Timmis 2014) and by nature
of its promotion (e.g. Selwyn
2014).
Approaches Rewards and structures needed;
modelling of group tasks (e.g.
Slavin 1983) and group
assessment (e.g. Johnson and
Johnson 1989); PBL, inquiry
based learning and reciprocal
teaching promoted (e.g. Brown
and Campion 1995; Windschitl
2003).
Rewards and structures including
PBL (e.g. Derry et al. 2006);
staged knowledge sharing (e.g.
Salmon et al. 2010); production of
joint artefacts (e.g. Murphy
2004); guided interaction (e.g.
Collings and Pearce 2002).
Benefits Learning gains (e.g. Johnson and
Johnson 1989); motivational
gains (e.g. Slavin 1990); a natural
approach (e.g. Smith 1988);
suited to knowledge society;
empowerment (Juceviciene and
Vizgirdaite 2012); empathy and
social understanding (e.g. Austin
et al. 2015).
Fit with information society and 21st
century skills (e.g. (Facer 2011;
Keane et al. 2014); motivating
and natural approach; knowledge
building (see theoretical under-
pinning).
Evaluation Mix of approaches but historic
importance of evidence from
systematic review (Johnson and
Johnson 1989), use of experi-
mental and control groups (eg
Lewin [1951] 1997).
Mix of approaches, historic
importance of experimental
approaches (e.g. Hiltz et al. 2000);
learning analytics (e.g. Fournier
et al. 2011).
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collaboration ‘in principle’ but argue that it is particularly difficult to achieve in
practice or else will not suit particular groups of learners (see, for example, Li and
Adamson 1992, in respect to very able learners, and Iovannone et al. 2003 who
argued that there were benefits in systematic instruction and high level of indi-
vidual support for learners with autism spectrum disorders). Others might argue
that all teaching, including quite instructional teaching, is in a sense collaborative
in that an engagement with any text broadens one’s experience and enables
participation in an imagined community. In that sense collaboration takes care of
itself.
This paper cannot address all these criticisms. Instead, it is broadly accepted that
there are substantial benefits from collaboration but that there are weaknesses in its
promotion to which it is worth drawing attention. Three problems stand out and they
concern weaknesses in: the instrumental perspective on collaboration; the normative
perspective; the view of learning as social participation.
5.1 Weaknesses within the instrumental perspective on collaboration
Instrumental and normative perspectives start from different places. The instrumental
perspective looks for objective evidence of impact through the measurement of
learning gains. Illustrative of this perspective have been the use of systematic review,
which was central to the work of Johnson and Johnson, Slavin and others; experi-
mental methods; and, more recently, learning analytics. These have allowed a con-
siderable marshalling of evidence. However, less often aired, is that not all evidence
on collaboration points the same way. For example the much-cited research of Hattie
(2013) suggested that key to learning was feedback while cooperative learning was a
positive intervention, Hattie did not offer the same ringing endorsement as Johnson
and Johnson. In similar vein, and using a learner analytics methodology, Agudo-
Peregrina et al. (2014) showed the value of peer interaction in relation to assessment
outcomes and retention but also showed the enduring importance of teacher – learner
interactions. Further issues arise in regard to experimental methods in that meaningful
work comparing outcomes in online / off line contexts has become increasingly
difficult and unhelpful. As Lehtinen et al. (1999) and more recently Timmis (2014)
recognised, the research on OC often concerns short-term innovations and when
compared to f2f classrooms online learning appears a messy and uncontrolled setting
(see Lehtinen 2003).
A rather different line to the instrumental perspective on collaboration, particularly
OC, is to stress its suitability for developing the skills needed for a networked
knowledge economy. In other words what is being recommended about collaboration
is the utility of the outcome rather than the process itself. However the argument on
transferable skills is not wholly convincing. While there have been changes in profes-
sional practice that really do seem to require higher levels of collaboration, not least in
the field of teacher education (e.g. Hargreaves 2003), these changes are not universal.
In fact contemporary labour markets demand a very differentiated mix of knowledge
and skills, in some cases a very low level of skills indeed. Much in the discourse of the
knowledge society, and the type of education that best fits it, has been distorted by
wishful thinking about market requirements and influenced by ‘rose tinted’, future
narratives (see Peters 2001).
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5.2 Weaknesses within the normative perspective on collaboration
In contrast to the instrumental perspective, the normative perspective on collaboration
(drawing strongly on Dewey) stresses that core to learning is the reaching of warranted
intersubjective agreement, the capacity each has for mutual recognition and awareness
of shared reflective consciousness. Dewey and others called for a ‘democratic’ educa-
tion on wider grounds than vocationalism. If this view is accepted it shifts the debate
from ‘What works?’ (collaboration as a means to an end) to ‘What is ethical and
ontologically valid?’ (collaboration as an end in itself). The only questions worth
asking about collaboration are, not whether it leads to better learning outcomes, but
how best to promote collaboration in the first place, and how to create a communicative
process that is both rigorous and democratic.
This normative view is, however, open to critique precisely because it is normative;
it is assuming, albeit with appeal to historical sources, that education is fundamentally
concerned with goals such as a empowerment, emancipatory learning and democratic
practice when others might, and frequently do propose, other goals such as knowledge
of facts and acquisition of functional skills. Furthermore, critics point out that it is
reasonable to question whether learners who are being empowered have asked for such
empowerment in the first place; ‘power with’ may be empty rhetoric.
5.3 Weaknesses within the view of learning as always social
Those writing about collaboration agree to varying degrees that learning is social. This
historically has been a particularly useful standpoint as it shifts the study of achieve-
ment to the quality of social interaction rather than effort, innate ability or personal
resilience alone. As put by Pea (1993: 48–49), in respect to distributed learning, we are
moving away from ‘intelligence’ as an attribute of individuals, ‘carried primarily in
internal transformations of mental representations of symbols of goals, objects and
relations’ towards the artefacts which are ‘in constant use for structuring activity’. So
far so good. However it is intuitively obvious too that learning is also a personal
achievement, a point well made and without irony, by Salomon (1993: 114) in
discussing the very individual and internal process of writing alone at his desk about
distributed learning. In the same vein Dillenbourg (1999) saw learning as involving a
kind of internal dialogue or ‘collaboration with oneself’ as did Vygotsky in discussing
egocentric speech. Indeed Vygotksy is justifiably enlisted in support of collaboration
when arguing that ‘higher psychological function’ begin with the stimulus of external
activity (Vygotsky [1994]: 153). However the point for Vygotsky was that these
functions need to be interiorised, that is separated from the context in which they were
first developed. This strongly implies that learning is achieved also at an in individual
level (see Van der Veer and Valsiner 1994).
5.4 Recalibrating the argument for OC
Those seeking to recalibrate the argument for OC are challenged to address the
weaknesses above and there are ways of doing this. As to the last of the three
criticisms, it is not difficult to present a picture of learning as both individual and
social and to agree with Sfard (1998) that there is danger in identifying two metaphors
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for learning but choosing just one. Arguably this integration of social and individual
perspectives on learning is achieved in Vygotsky. More difficult is to address the first
and second criticisms. One means of doing so is to highlight the strengths of the
normative and instrumental perspectives but see them as complementary, in other
words to acknowledge the importance of evidence of impact but also to recognise that
collaboration, OC or otherwise, is shaped by educational values, values which need to
be articulated and reflexively critiqued. In practical terms this means that all evidence
about outcomes will need to be considered but done so in respect to its ‘discursive
location’ (Clegg 2005) and in recognition of its limitations. As regards collaboration the
danger is having incompatible stances on knowledge and knowledge building. The
instrumental view of collaboration, lying within an objectivist / positivist tradition,
assumes that there are generalisable recommendations for practice based on compara-
tive analysis. In contrast, the normative view takes knowledge as provisional, contex-
tual and needing to be constructed through social interaction. A strategy for reconcil-
iation is to take the evidence provided by objectivist methodologies as workable
hypotheses, rather than recommendations, about collaboration which need to be ex-
plored, and if necessary discarded, in particular contexts.
5.5 Towards a differentiated view of collaboration
Underlying the problem of promoting OC is the need for a more differentiated account of
learning and knowledge building. Of course such differentiation already exists in the
well-worn distinction between collaboration and cooperative learning seen earlier, but
there is an opportunity to present a more general distinction between weak and strong
forms of collaboration (see Lehtinen 2003), based in part on the strength of ties between
learners (e.g. Norris 2002). Weak tied collaboration seems capable of organic growth in
otherwise formal learning setting as Goodband et al. (2012) discuss in the case of
Facebook groups to support students of mathematics and Lai and Gu (2011) in consid-
ering online support for language students. Weak networks often emerge under the radar
of institutions and instructors (e.g. Adams and Yin 2015; Dabbagh and Kitsantas 2012),
though more could be done to support them. Of course informal collaboration may even
under supportive conditions fail to take off but this should not led to a loss of esteem for
designers. The case for weak collaboration need not be all encompassing and may
include motivational gains, developing social identity and the value of sharing informa-
tion. Siemens’s (2005) presents the case for weak tied collaboration well by drawing
attention to the myriad ways in which learners are connected and can share ideas:
Weak ties are links or bridges that allow short connections between information.
Our small world networks are generally populated with people whose interests
and knowledge are similar to ours. Finding a new job, as an example, often
occurs through weak ties. This principle has great merit in the notion of seren-
dipity, innovation, and creativity. Connections between disparate ideas and fields
can create new innovations.
However, Siemens goes on to argue that ‘learning (defined as actionable knowledge)
….. is focused on connecting specialized information sets, and the connections that
enable us to learn more are more important than our current state of knowing.’ This is
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much more problematic. More is implied in coming to know than picking up, what
Siemens describes as, ‘chaotically ordered’ information in open networks and while
connectivism may draw attention to new strategies for learning this does not make the
case that a new learning theory is required (see Kop and Hill 2008).
In contrast to weak forms, strong forms of collaboration such as PBL and group
assessment set the bar much higher in respect to levels of participation and evidence of
knowledge building. Here instructors and evaluators would be expected to show
evidence of regular interaction and symmetries in interaction patterns; it would matter
greatly if social interaction failed to take off or if interaction was dominated by some
and other voices were not heard. Those promoting strong collaboration would need,
further, to be clear about the criteria by which the quality of any new knowledge can be
judged, rather than fall back on the argument that learning has taken place because there
is evidence of participation. In providing such criteria there are some helpful proposi-
tions about knowledge on which to draw.
One proposition about knowledge is that it should correspond to validated discipline
knowledge. This appears to introduce quite objectivist assumptions about knowledge
(‘Does the knowledge created correspond to reality?) but the correspondence could
simply be to what a community holds to be important at a particular time, or to logical
consequences of rule based inquiry, rather than immutable facts about the world. For
example in discussing knowledge building in virtual maths teams Wee and Looi (2009)
are able to chart a process based around language functions such as making sugges-
tions, disputing and reaching agreement. These language functions are discussed in the
context of discipline knowledge, for example ‘Are learners following recognised
mathematical problem solving strategies?, ‘Are their arguments logically true?, ‘Are
they introducing facts which are mathematically correct? This is a coherent and
operationalisable strategy for evaluating collaboration and enables researchers to
distinguish between valid and invalid arguments. It offers a means of tracking a
genuinely knowledge building process and would not need not be confined to one
particular context. However a limitation of the approach is that it is wedded to a
correspondence view, the knowledge created is new to the group but not ‘new
knowledge’ as such. This can be contrasted to a more radical stance in other writers
such as Scardamalia and Bereiter (2006: 98) who see knowledge creation in their
classroom as distinctive and as:
encapsulated by the comment of a fifth-grader on the work of a classmate:
‘Mendel worked on Karen’s problem’ (referring to Gregor Mendel, the great
19th century biologist). Not ‘Karen rediscovered Mendel’ or ‘Karen should read
Mendel to find the answer to her problem.’ Rather than being overawed by
authority, or dismissive, they see their own work as being legitimated by its
connection to problems that have commanded the attention of respected scien-
tists, scholars, and thinkers.
This is a far more ‘profane’ view of discipline knowledge but one that raises the
kinds of questions over validity of knowledge (in what sense can it be said that learners’
work is ‘legitimated’?) which Wee and Looi are able to avoid.
A second justification for knowledge validation is a more pragmatic one, ‘Do the
solutions generated by the group work in practice?’. Here the original Community of
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Inquiry model (CoI) (Garrison 2007) envisaged a mixing of online and offline inquiry.
Drawing on Dewey, an inquiry was seen as entering different phases: an initiation
phase / triggering event; an exploration phase in which participants ‘shift between the
private, reflective world of the individual and the social exploration of ideas’; a third
phase of integration, in which the applicability of ideas is considered; and a final phase
the resolution of the dilemma or problem by means of direct or vicarious action. The
criterion by which the success of an action could be judged was its consequences in
practice with a process of knowledge validation in the online community. It is a subtle
and promising argument but difficult to exemplify. Furthermore it might leave the
online community with a rather weaker role (‘community mindedness’ rather than
‘community of learners’, Santos and Hammond 2008) with the real knowledge creation
taking place off-line. Hence it is not surprising that discussion of CoI became focused
on types of online presences (see Garrison et al. 2010) rather than its relationship to off
line participation. Nonetheless this action oriented inquiry may yet have particular
appeal for those undertaking inquiry into collaborative practice in the future.
A third criterion for judging knowledge creation is to examine the rigour and ethical
depth of the communication process carried out. The obvious source of reference here
is Habermas (e.g. Boyd 1996; Cecez-Kecmanovic and Webb 2000) and his proposition
that there can be a collaborative search for truth in a kind of ideal speech situation (ISS)
in which those with competence are allowed to speak, no one is constrained in
speaking, all are allowed to question the grounds for any assertion and new assertions
could be put forward (Habermas 1990: 58). Here Habermas’s distinction between
instrumental and strategic orientations to communication and reaching consensus is
important (see Mezirow 1997). A strategic orientation is one aimed at exercising power
over others, based on a distorted understanding of the world and / or protecting one’s
own group interest; an emancipatory orientation required an intense effort to see other
view points, to understand the partial nature of one’s own understanding and reach a
consensus in something that approached an ISS (Habermas 1990).
Habermas provides a lens through which to critically review the process of knowledge
creation, bringing in strong ethical considerations. However his key concept of an ideal
speech situation is very difficult to exemplify and some would argue too that it offers an
almost endless invitation to discuss rather than the action oriented inquiry of the CoI.
6 Conclusion
To summarise, the case for cooperation and collaboration is based upon an idea that
having students work together will lead to more positive learning outcomes and more
engaged learners. This is because there are processes in collaboration which make an
identifiable contribution to learning and may be considered as learning in their own
right. Collaboration offers a more relevant experience for learners and one that chimes
better with the contemporary world; the relentless focus on individual achievement is
not the natural way of learning but an early modernist aberration.
Online collaboration, it is argued, involves a change of environment for learners
with consequences in particular for reach, media and archiving of interaction. However
OC should be seen as an evolution of a tradition rather than a paradigm shift in teaching
and learning.
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Collaboration, and OC in particular, carries many reported benefits but there are
inconsistencies or at least tensions in its promotion. In addressing these tensions it is
suggested that the normative case for collaboration should be better signalled and there
needs to be understanding that learning is both an individual and group achievement.
Those promoting OC might look to clearly differentiate between strong and weak
forms of collaboration and the kind of evidence of knowledge building that each
requires.
Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons license, and indicate if changes
were made.
References
Abercrombie, M. L. (1960). The anatomy of judgement: An investigation into the processes of perception and
reasoning. London: Hutchinson.
Adams, C., & Yin, Y. (2015). The world of Moocs for a child: the case of dino 101. In Global Learn, Berlin,
Germany, April 16–17, 2015. (Vol. 2015, pp. 694–698, Vol. 1).
Addams, J. ([1910] 1990). Twenty years at hull-house with autobiographical notes. Chicago: University of
Illinois Press.
Agudo-Peregrina, Á. F., Iglesias-Pradas, S., Conde-González, M. Á., & Hernández-García, Á. (2014). Can we
predict success from log data in VLEs? Classification of interactions for learning analytics and their
relation with performance in VLE-supported F2F and online learning. Computers in Human Behavior, 31,
542–550.
Allport, G. ([1954] 1979). The nature of prejudice. Cambridge: Perseus Books chapter 16.
Austin, R., Hunter, B., & Hollywood, L. (2015). Supporting community cohesion through ICT: the epartners
programme in Northern Ireland. Computers in Human Behavior, 52, 508–514.
Aviv, R., Erlich, Z., & Ravid, G. (2004). Design and architecture of collaborative Online communities: a
quantitative analysis. Association for Educational Communications and Technology.
Beetham, H., & Sharpe, R. (2013). An introduction to rethinking pedagogy. In H. Beetham, & R. Sharpe
(Eds.), Rethinking pedagogy for a digital age: Designing for 21st century learning. London: Routledge.
Bindé, J. (2005). Towards knowledge societies: UNESCO world report. Paris: UNESCO.
Blin, F., &Munro, M. (2008). Why hasn’t technology disrupted academics’ teaching practices? Understanding
resistance to change through the lens of activity theory. Computers & Education, 50(2), 475–490.
Bonamy, J., & Haugluslaine-Charlier, B. (1995). Supporting professional learning: beyond technological
support. Journal of Computer Assisted Learning, 11(4), 196–202.
Boyd, G. (1996). Emancipative educational technology. Canadian Journal of Educational Communication,
25, 179–186.
Brown, A., & Campion, J. (1995). Guided discovery in a community of learners. In K. McGilly (Ed.),
Classroom lessons: integrating cognitive theory and classroom practice (pp. 229–270). Cambridge: The
MIT Press.
Bruffee, K. (1999). Collaborative learning: higher education, interdependence, and the authority of knowl-
edge. BaltimoreMD: Johns Hopkins University Press.
Cavanaugh, C., Gillan, K., Kromrey, J., Hess, M., & Blomeyer, R. (2004). The effects of distance education on
K-12 student outcomes: a meta-analysis. Learning Point Associates/North Central Regional Educational
Laboratory (NCREL).
Cecez-Kecmanovic, D., & Webb, C. (2000). Towards a communicative model of collaborative web-mediated
learning. Australian Journal of Educational Technology, 16(1), 73–85.
Clarà, M., & Barberà, E. (2013). Learning online: massive open online courses (MOOCs), connectivism, and
cultural psychology. Distance Education, 34(1), 129–136.
Clegg, S. (2005). Evidence-based practice in educational research: a critical realist critique of systematic
review. British Journal of Sociology of Education, 26(3), 415–428.
Educ Inf Technol
Collings, P., & Pearce, J. (2002). Sharing designer and user perspectives of web site evaluation: a cross-
campus collaborative learning experience. British Journal of Educational Technology, 33(3), 267–278.
Conole, G. (2013). MOOCs as disruptive technologies: strategies for enhancing the learner experience and
quality of MOOCs. Revista de Educación a Distancia, 39, 1–17.
Crook, C. (2011). Versions of computer supported collaborating in higher education. In S. Ludvigsen, A.
Lund, I. Rasmussen, & R. Säljö (Eds.), Learning Across Sites: new tools, infrastructures and practices
(pp. 156–171).
Crotty, M. (1998). The foundations of social research. London: Sage.
Dabbagh, N., & Kitsantas, A. (2012). Personal learning environments, social media, and self-regulated
learning: a natural formula for connecting formal and informal learning. The Internet and Higher
Education, 15(1), 3–8.
De Wever, B., Schellens, T., Valcke, M., & Van Keer, H. (2006). Content analysis schemes to analyze
transcripts of online asynchronous discussion groups: a review. Computers & Education, 46(1), 6–28.
Derry, S., Hmelo-Silver, C., Nagarajan, A., Chernobilsky, E., & Beitzel, B. (2006). Cognitive transfer
revisited: can we exploit new media to solve old problems on a large scale? Journal of Educational
Computing Research, 35(2), 145–162.
Dewey, J. (1910). How we think. London: D. C. Heath & Company.
Dewey, J. ([1916] 1947). Democracy and education. New York: The Macmillan Company.
Dewey, J. ([1938] 1963). Experience and education. New York: Collier Books.
Dillenbourg, P. (1999). What do you mean by collaborative learning? In P. Dillenbourg (Ed.), Collaborative-
learning: cognitive and computational approaches (pp. 1–19). Oxford: Elsevier.
Donge, L. (1999). Distance education for rural community-based organizations: correspondence courses for
rural co-operatives in Tanzania. Paper presented at the Commonwealth of Learning Pan-Commonwealth
Forum on Open Learning, Brunei.
Dougiamas, M. (1998). A journey into constructivism - November, 1998. Blog post published at http://
dougiamas.com/writing/constructivism.html.
Drenoyianni, H. (2006). Reconsidering change and ICT: perspectives of a human and democratic education.
Education and Information Technologies, 11(3), 401–413.
Elliott, J. (2007). Assessing the quality of action research. Research Papers in Education, 22(2), 229–246.
Facer, K. (2011). Taking the 21st century seriously: young people, education and socio-technical futures.
Oxford Review of Education, 38(1), 97–113.
Fournier, H., Kop, R., & Sitlia, H. (2011). The value of learning analytics to networked learning on a personal
learning environment. In LAK ’11 Proceedings of the 1st International Conference on Learning Analytics
and Knowledge, (p 104–109) New York, ACM.
Fowell, S., & Levy, P. (1995). Computer-mediated communication in the information curriculum: an initiative
in computer-supported collaborative learning. Education for Information, 13(3), 193–210.
Freire, P. (1974). The adult literacy process as cultural action for freedom.Harvard Educational Review, 40(2),
205–225.
Gan, B., Menkhoff, T., & Smith, R. (2015). Enhancing students’ learning process through interactive digital
media: new opportunities for collaborative learning. Computers in Human Behavior, 51(B), 652–663.
Garrison, D. R. (1993). A cognitive constructivist view of distance education: an analysis of teaching‐learning
assumptions. Distance Education, 14(2), 199–211.
Garrison, D. (2007). Online community of inquiry review: social, cognitive, and teaching presence issues.
Journal of Asynchronous Learning Networks, 11(1), 61–72.
Garrison, D., Anderson, T., & Archer, W. (2010). The first decade of the community of inquiry framework: a
retrospective. The Internet and Higher Education, 13(1), 5–9.
Glaser, B., & Strauss, A. (1967). The discovery of grounded theory: strategies for qualitative research. CA:
Sociology Press.
Goodband, J., Solomon, Y., Samuels, P., Lawson, D., & Bhakta, R. (2012). Limits and potentials of social
networking in academia: case study of the evolution of a mathematics Facebook community. Learning,
Media and Technology, 37(3), 236–252.
Gunawardena, C., Hermans, M. h., Sanchez, D., Richmond, C., Bohley, M., & Tuttle, R. (2009). A theoretical
framework for building online communities of practice with social networking tools. Educational Media
International, 46(1), 3–16.
Habermas, J. (1990). Moral consciousness and communicative action. Cambridge: MIT Press.
Harasim, L. (1996). On-line Education: The future. In Computer networking and scholarly communication in
the twenty-first-century university.
Harasim, L. (2000). Shift happens: online education as a new paradigm in learning. The Internet and Higher
Education, 3(1–2), 41–61.
Educ Inf Technol
Hargreaves, A. (2003). Teaching in the knowledge society. Buckingham and NY: Open University Press and
Teachers College Press.
Hattie, J. (2013). Visible learning: a synthesis of over 800 meta-analyses relating to achievement. London:
Routledge.
Higgins, S. (2001). ICTand teaching for understanding. Evaluation & Research in Education, 15(3), 164–171.
Hiltz, S., & Turoff, M. (1978). The network nation: human communication via computer. Reading: Addison-
Wesley.
Hiltz, R., Coppola, N., Rotter, N., Toroff, M., & Benbunan-Fich, R. (2000). Measuring the importance of
collaborative learning for the effectiveness of ALN: a multi-measure. Journal of Asynchronous Learning
Networks, 4(2–3), 101–119.
Hirsch, E. (2010). The making of Americans: Democracy and our schools, Ma. USA: Yale Univeristy Press.
Hmelo-Silver, C. (2004). Problem-based learning: What and how do students learn? Educational Psychology
Review, 16(3), 235–266.
Hmelo-Silver, C., Chinn, C., Chan, C., & O’Donnell, A. (2013). The international handbook of collaborative
learning. London: Routledge.
Hodgson, V., Mann, S., & Snell, R. (1987). Beyond distance teaching towards open learning.
Buckinghamshire: Open University Press.
Hrastinski, S. (2009). A theory of online learning as online participation. Computers & Education, 52(1), 78–
82.
Iovannone, R., Dunlap, G., Huber, H., & Kincaid, D. (2003). Effective educational practices for students with
autism spectrum disorders. Focus on Autism and other Developmental Disabilities, 18(3), 150–165.
Israel, B., Checkoway, B., Schulz, A., & Zimmerman, M. (1994). Health education and community empow-
erment: conceptualizing and measuring perceptions of individual, organizational, and community control.
Health Education & Behavior, 21(2), 149–170.
Johnson, D., & Johnson, R. (1988). Cooperative Learning: two heads learn better than one. Transforming
Education (IC#18), Winter, 13. [online: http://www.context.org/iclib/ic18/johnson/].
Johnson, D., & Johnson, R. (1989). Cooperation and competition: theory and research. MN: Interaction Book
Company.
Johnson, D., Johnson, R., & Smith, K. (1998). Cooperative learning returns to college what evidence is there
that it works? Change: The Magazine of Higher Learning, 30(4), 26–35.
Juceviciene, P., & Vizgirdaite, J. (2012). Educational empowerment of collaborative learning at the University.
Social Sciences, 75(1), 41–51.
Kavitha, R., & Ahmed, M. (2015). Knowledge sharing through pair programming in learning environments:
an empirical study. Education and Information Technologies, 20(3), 319–333.
Keane, T., Keane, W.F., & Blicblau, A.S. (2014). Beyond traditional literacy: learning and transformative
practices using ICT. Education and Information Technologies, 1–13.
Kop, R., & Hill, A. (2008). Connectivism: learning theory of the future or vestige of the past? The
International Review of Research in Open and Distributed Learning, 9(3).
Kuhn, T. ([1962] 2012). The structure of scientific revolutions. Chicago: University of Chicago Press.
Lai, C., & Gu, M. (2011). Self-regulated out-of-class language learning with technology. Computer Assisted
Language Learning, 24(4), 317–335.
Lave, J. (1991). Situating learning in communities of practice. In L. Resnick, J. Levine, & S. Teasley (Eds.),
Perspectives on socially shared cognition (pp. 63–82). Washington: American Psychological Association.
Lave, J., & Wenger, E. (1991). Situated learning: legitimate peripheral participation. Cambridge: Cambridge
University Press.
Lehtinen, E. (2003). Computer-supported collaborative learning: An approach to powerful learning environ-
ments. In E. De Corte, L. Verschaffel, N. Entwistle, & J. Van Merriëboer (Eds.), Powerful learning
environments: unravelling basic components and dimensions (pp. 35–54). Oxford: Elsevier.
Lehtinen, E., Hakkarainen, K., Lipponen, L., Rahikainen, M., & Muukkonen, H. (1999). Computer supported
collaborative learning: a review. The JHGI Giesbers reports on education, 10.
Lewin, K. ([1951] 1997). Resolving Social Conflicts (Selected Papers on Group Dynamics (G. Lewin,
ed.)Washington: American Pyschological Association.
Li, A. K., & Adamson, G. (1992). Gifted secondary students’ preferred learning style: cooperative, compet-
itive, or individualistic? Journal for the Education of the Gifted, 16(1), 46–54.
Mandela, N. (2008). Long walk to freedom: the autobiography of Nelson Mandela. New York: Little, Brown.
Marcuse, H. ([1964]) 2013). One-dimensional Man: studies in the ideology of advanced industrial society.
London: Routledge.
Mason, R., & Kaye, A. (1989). Mindweave: communication, computers and distance education. Oxford:
Pergamon.
Educ Inf Technol
Matei, S.A. (2005). From counterculture to cyberculture: virtual community discourse and the dilemma of
modernity. Journal of Computer‐Mediated Communication, 10(3).
McConnell, D. (2000). Implementing computer supported cooperative learning. London: Kogan Paul.
McMillan, D., & Chavis, D. (1986). Sense of community: a definition and theory. Journal of Community
Psychology, 14(1), 6–23.
Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones, K. (2009). Evaluation of evidence-based practices in
online learning: a meta-analysis and review of online learning studies. Washington: Department of
Education.
Mercer, N. (1995). The guided construction of knowledge: talk amongst teachers and learners. Clevedon:
Multilingual Matters.
Mezirow, J. (1997). Transformative learning: Theory to practice. New Directions for Adult and Continuing
Education, 1997(74), 5–12.
Mollov, B., & Lavie, C. (2001). Culture, dialogue, and perception change in the Israeli-Palestinian conflict.
International Journal of Conflict Management, 12(1), 69–87.
Murphy, E. (2004). Recognising and promoting collaboration in an online asynchronous discussion. British
Journal of Educational Technology, 35(4), 421–431.
Nardi, B., & O’Day, V. (1999). Information ecologies: using technology with heart. MA: MIT Press.
Nordkvelle, Y., & Olson, J. (2005). Visions for ICT, ethics and the practice of teachers. Education and
Information Technologies, 10(1–2), 21–32.
Norris, P. (2002). The bridging and bonding role of online communities. Harvard International Journal of
Press/Politics, 7(3), 3–13.
Olapade-Olaopa, E. O., Baird, S., Kiguli-Malwadde, E., & Kolars, J. C. (2014). Growing partnerships:
leveraging the power of collaboration through the Medical Education Partnership Initiative. Academic
Medicine, 89(8), 19–23.
Oxford, R. (1997). Cooperative learning, collaborative learning, and interaction: three communicative strands
in the language classroom. The Modern Language Journal, 81(4), 443–456.
Pea, R. (1993). Distributed intelligence and designs for education. In G. Salomon (Ed.), Distributed cogni-
tions: psychological and educational considerations. Cambridge: University of Cambridge.
Peters, M. (2001). National education policy constructions of the knowledge economy towards a critique.
Journal of Educational Enquiry, 2(1), 1–21.
Petrovic, J. (1998). Dewey is a philistine and other grave misreadings. Oxford Review of Education, 24(4),
513–520.
Rovai, A., & Jordan, H. (2004). Blended learning and sense of community: a comparative analysis with
traditional and fully online graduate courses. The International Review of Research in Open and Distance
Learning, 5(2).
Roy, A., Kihoza, P., Suhonen, J., Vesisenaho, M., & Tukiaianen, M. (2014). Promoting proper education for
sustainability: an exploratory study of ICT enhanced problem based learning in a developing country.
International Journal of Education and Development using Information and Communication Technology,
10(1), 70–90.
Salmon, G. (2013). E-tivities: the key to active online learning. London: Routledge.
Salmon, G., Nie, M., & Edirisingha, P. (2010). Developing a five-stage model of learning in Second Life.
Educational Research, 52(2), 169–182.
Salomon, G. E. (1993). Distributed cognitions: pyschological and educational considerations. Cambridge:
University of Cambridge.
Santos, I., & Hammond, M. (2008). Learning community or community-minded learning group? A case study
of an online course. Journal of Internet Commerce, 6(2), 51–72.
Scardamalia, M., & Bereiter, C. (2006). Knowledge building: Theory, pedagogy, and technology. In K.
Sawyer (Ed.), Cambridge handbook of the learning sciences (pp. 97–118). New York: Cambridge
University Press.
Schön, D. A. (1983). The reflective practitioner: How professionals think in action. London: Temple Smith.
Selwyn, N. (1999). Why the computer is not dominating schools: a failure of policy or a failure of practice?
Cambridge Journal of Education, 29(1), 77–91.
Selwyn, N. (2014). Digital technology and the contemporary university: degrees of digitization. London:
Routledge.
Sfard, A. (1998). On two metaphors for learning and the dangers of choosing just one. Educational
Researcher, 27(1), 4–13.
Siemens, G. (2005). Connectivism: a learning theory for the digital age. International Journal of Instructional
Technology and Distance Learning, 2(1), 3–10.
Educ Inf Technol
Slavin, R. (1983). When does cooperative learning increase student achievement? Psychological Bulletin,
94(3), 429–445.
Slavin, R. (1990). Research on cooperative learning: consensus and controversy. Educational Leadership,
47(4), 52–54.
Smith, F. (1988). Joining the literacy club: further essays into education. London: Heinemann Educational
Publishers.
Stahl, G., Koschmann, T., & Suthers, D. (2006). Computer-supported collaborative learning: An historical
perspective. In R. K. Sawyer (Ed.), Cambridge handbook of the learning sciences (Vol. 2006).
Cambridge: Cambridge University Press.
Thelen, H. (1960). Education and the human quest. Chicago: University of Chicago Press.
Timmis, S. (2014). The dialectical potential of cultural historical activity theory for researching sustainable
CSCL practices. International Journal of Computer-Supported Collaborative Learning, 9(1), 7–32.
Tran, V. D. (2013). Theoretical perspectives underlying the application of cooperative learning in classrooms.
International Journal of Higher Education, 2(4), 101–115.
Tsakitzidis, G., Timmermans, O., Callewaert, N., Truijen, S., Meulemans, H., & Van Royen, P. (2015).
Participant evaluation of an education module on interprofessional collaboration for students in healthcare
studies. BMC Medical Education, 15(1), 188.
Van der Veer, R., & Valsiner, J. (1994). The Vygotsky reader (pp. 1–9). Oxford: Blackwell.
Vygotsky, L. (1994). Tool and symbol in child development. In R. Van der Veer & J. Valsiner (Eds.), The
Vygotsky reader (pp. 99–174). Oxford: Blackwell.
Warschauer, M. (1997). Computer‐mediated collaborative learning: theory and practice. The Modern
Language Journal, 81(4), 470–481.
Webb, M. (2014). Pedagogy with information and communications technologies in transition. Education and
Information Technologies, 19(2), 275–294.
Wee, J., & Looi, C. (2009). A model for analyzing math knowledge building in VMT. In G. Stahl (Ed.),
Studying virtual math teams (pp. 475–497). New York: Springer.
Wenger, E. (1998). Communities of practice: learning, meaning, and identity. Cambridge: Cambridge
University Press.
Wilkinson, M. A. (2012). Dewey‘s’ democracy without politics’: on the failures of Liberalism and the
frustrations of experimentalism. Contemporary Pragmatism, 9(2), 117–142.
Windschitl, M. (2003). Inquiry projects in science teacher education: What can investigative experiences
reveal about teacher thinking and eventual classroom practice? Science Education, 87(1), 112–143.
Educ Inf Technol
